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Rocha de Faria et al. (2007) have extended the topological-shape sensitivity method (Novotny et al., 2003)
considering one more term in the topological asymptotic expansion. This new term in the expansion, desig-
nated as second order topological derivative, depends on higher-order gradients of the solution uðbxÞ and also
on quantities evaluated along the exterior boundary oX. Unfortunately, the incorporation of this last depen-
dence in the calculation of the second order topological derivative is a quite cumbersome task and impracti-
cable from the computational point of view since, in general, is hole position data dependent. Therefore, the
inﬂuence of the exterior boundary oX was disregarded. As a consequence, the second order topological deriv-
ative was deﬁned explicitly in terms of higher-order gradients of solution uðbxÞ, which is quite easy to compute
as shown in the numerical applications. Nevertheless mentioned by Rocha de Faria et al. (2007), unfortunately
it seems that this issue was not enough stressed in the manuscript.
These ideas were presented by Rocha de Faria et al. (2007) through examples where the ﬁrst and second
order topological derivatives were calculated for the total potential energy associated to the Laplace equation,
taking into account homogeneous Neumann and Dirichlet boundary conditions on the hole. Furthermore and
despite disregarding the inﬂuence of oX, some numerical evidences were presented showing that the terms
associated with the higher-order gradients of uðbxÞ play an important role in the topological asymptotic expan-
sion, allowing, at least in some cases, a more accurate estimation for the value of the cost functional and also a
better decent direction in optimization problems than the one furnished by the ﬁrst order topological
derivative.
In order to highlight the above comments, let us consider the examples proposed by Bonnet (2007a) con-
cerning Dirichlet and Neumann condition on the hole using the results presented by Rocha de Faria et al.
(2007).
Topological expansion: Dirichlet condition on the hole. In this case, since uðbxÞ ¼ A and ruðbxÞ ¼ 0, the
expansion (see Eq. (30) in Rocha de Faria et al., 2007)0020-7
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On the other hand, by recalling again the topological-shape sensitivity method, from Theorems 1 and 2
(Rocha de Faria et al., 2007), and considering the above explicit formula for the cost function, we haveDTw ¼ lim
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then
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ization of Eq. (38) (Rocha de Faria et al., 2007) to this case. In addition, the result presented by Bonnet
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concerning Neumann condition on the hole, the cost functional for this simple case is given bywðXeÞ ¼  pa
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sion reduces towðXeÞjae  
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2
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It should be noted that the remainder term of the expansion given by Eq. (23) (Rocha de Faria et al., 2007)
comes from the solution ~ueðxÞ of the auxiliary problem used to correct the discrepancy on oX introduced by
the solution we(x/e) of the exterior problem. Therefore, the boundary data of ~ueðxÞ depends on the point where
the hole was positioned. Thus, if we would consider the contribution of ~ueðxÞ, then the calculation of the sec-
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point of view.
Concerning the references in Rocha de Faria et al. (2007), some works in the ﬁeld were not cited as pointed
out by Bonnet (2007a). In particular, the paper by Guzina and Chikichev (2007) was published almost at the
same time as Rocha de Faria et al. (2007) and unfortunately we did not have access to paper by Bonnet
(2006a). However, in our future works we will take into account the papers by Ammari and Kang (2004), Bon-
net (2006b), Guzina and Bonnet (2006), Guzina and Chikichev (2007), Vogelius and Volkov (2000), and also
Volkov (2003).
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